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4M&-§--f- ( Duncan ) ( 3, 1 ) ^#]/8 J$ ja fc-Mlfr ( Kubelka-Munk ) 
tt»£-fc*tfrtf'>3. ( j£ 2), R ( X ). 
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20. 



25 



- (lb) 



2R 
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ft'K, ( x ) iiHteN-jMfcSi "( ;x ) 



! 



Ki ( X ) Si ( X ) ^ ( 2 ) 

5 K t ( X) jf*fcft£ft Sj ( X ) # 

te*»*fc A & $l K, ( X ) iMUt&lfcSi ( X ) 

lb ^i^iit k. ( x ) fr&M&it s t 

( X ) Bt, 

&&&JLM$ R ( x ). ^^-^^^-^t, ##:*&^?t^it &it:^ 
^, o. ®&, ^.^&% 

( X ) :fH&«&S M ( X ) ^'J^-f ^fc^#^-a#^^S w ^«g^l 
K r (X )„ £Jl£, 2 t, S M =S W =1, Jll^^it^##- R 

( X ) #«.];t4£, st^^^^ fe^#6tpA^^#: K ? ( X ). 

£-**ttfta.T, jl^p * ft J., 
**tt*fc4jl*tt#ik. #50 & « * Ji #fc /8 * JST # A / 




G, f (C f ) ^£^-#6 
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**A6fctt#fc#'fc#tt*Jlfc&*L Kp S P #X^; 

'. 20 ^^k, 
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a 5^^r#^^^^-#^R ( x ) # ^a. 

B 6^M^##S14tf#&J^#>£^@. 

.. a. - 

a 15 — ^ 7 M1~M7 

^^l^J-AMi ( AX. AY. AZ) ttfiMB. 

a 17 ^❖as^ t ^ * w * Mt&tk&mtw a . 
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25 
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... ... ( 4 ) 



,.,_C r +iOOS f 

w C„+100 
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S T '=aC T +b 



•••»•• (6) (C W0 <C f ) 
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S w '=dC ? +e • (7) (C W <C W0 ) 

£ : t. C W o^jL^,Ll, L2 6 

fifrfcjZLM^ R ( X ') fi&ajfc'tt;.. 2 K f \ 

£ — £##t>Mh*M 3 ^# A W12- W0 #1$^. 4 ^T^, 13 ^ 
##W12~ WO -'fcjtofrfifc^* C w & 12%- OW 1% 

£#j& si2 t. ; 

S13 ;^f^^«$^^ 

...... £6 &mW&&4 L 'Cilk*L«i%-& + , -fiULtfr ^ #r # tefcfc 
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3, 8 (K/S) m * (K/S) fl *MMfc#A Wi ^^UH 1 
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1.4 



( x ). ' . . 



r --(9) 

(i - ^, Xi - *J + 



>■=(£)' 



( 10a) 



: k 2 =0. 68n-0. 56 - - (10b) 

M«ai^R( ^ X ^^Jl^2^# (K/S) fl . 
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£ (k/s) Btl§J#^^t. ^ : . 

ii.it#^#^ Wi (K/S) fI #te>fV^££. 8, 

^t^Wf^ fc, M^^t a. b. 

«lt a. b Bt, ******* C.ltfcftfcW :( fl* 10%~ 12%) 

(K/S) Ti . ^ . 

S 5 C,=i0«- 12%**##«&*A-#* R ( X ) 

S -■■(* 400nm~^ 700nm) . «*. 

^7 a =0. 0005, b=0. 94, '#r#£. 6 ^MRTZ. H- 

S f '=0. 0005S f +0. 94 'Cii) ("*fcikw> 

A 11 ft*--** CrlWttifcfc&iiL S,'=l -ttfc, 



15 



ft S/=l^^ 11. ' . 

V: £@ 3 S14 t, 7'*& d * e ^ 

( X ) *1 & £ £ It d, e. d. e ^ W>S 6 

%>J\ &M#rtf}£~if :i %&$ L < Pigment Vvolume Concentration, PVC) 
-^v ^ 12%, ^^l^^m^^^C ? ^ l%--2%«. 

12 Ml - M12. ;--r.;.; V £ ./Hr^ :;*: i^^-h- 

^h, #^ Mi - mii ^ m # % ^'&&%>. 

^#J^ S22 t, S 8 : A;M**-&*fl.tfi*** 

'ft.;. 4^^^#A Dl - D4 A# 4 ft# mm 
-JM^*^* C B £&«-, te*tt&*«* 
#£C B =100%. ■■ : ";; : '; 

Dl- D4^#f-^t^^^ w ^^^- 
i^S23 >, ^#^«ltd; e >M5L-T@ 2 '( ( B ) 

«W &T#ft)te=0.' 3 *h 02(B) ^^^-^^^i^ Llv; L2 

-•■$£4 ;C ? ;f^«£& S wi \ ''^^T^^lt -Swi*, 
£12. k#^^C,^^^^ltK fi '. 

\ xS ' (12) 
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.+ R( X ) tf<0LJ§jfc-fcX.-;fr£, 2&#tf (K/S) ?i #4t.-^ 

« X .SA, 12 K Wi '-&4 « A & 

£#SfcS25t, ^*#**ft*<J8#A > \' #£;TfcJMW*.*U 
#:K P ( X ) S P ( X ). #^S25^^-fg 1 t^^S2. 

;#T###lfe K P ( X ) jf*S P C X ). 

tib, TAUi..3&£iV$iftT:& ,13. i 

(C g + Cy + Cp)K M _ CjiT fl + C W K W + C P K P ^ j ; * s ..i>.. (^13 ) : ^- 
(C 5 + + C/, )5 r w C B S B + C W S W +C P S P .... / 

13, 15. 

C f 'D/=C B K B +C T K w (14a) 
C/S/=C B S B +C ? S ff - - ( 14b ) 
C T '=C B +C W (14c) 



$m C w % S^CpSp 



( 15) 



s,=z*-s w ' y' M ) r (16) 



s) P vx 



^t, (K/S) P &%&Mft%&ti*Afr&$£fr%LM&Mtt, (K/S) 
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plftif^ ( K/s ) v£ 

ffi ' s w '£ turn) #&^6Hfc#r 

5 (K/S) /-p.^tti^i&^^^fcA^'***^*^** ('ffl 7 

t M12 ) # ^-it^lt^ R (A ), #Ji3, 2 /(S.^^-^, & 

16 # (K/S) p^^^^^^^^^^^^^^^. £-2r&. 
*«**.k^' (K/S) P £ (X&W&^fr) 

*t vx**jj^tf *r£, f- S 7 uu^m^^^^ 

io 12%#te, #f #J&#r*t ( K/S ) p f%&.¥j'1 / Efil$0L>h. ftfr^ 16 

ttf ( K/S) P M12 6^^7fe^-##- R ( A ) 

t Ml ~ Mil ) ( X ), ^ ^ 2 #A.'( K/S) M #te. 

is 

( K/S ) T ' <Kf 41II.$L$ @ i #f ( ^+^^):#^^^ 

&iL#^ r ( a ). 2 # £ 

ifit^Ji^a, 16 'tf ; 

mi ~ mii 4 j s P e x ). 3 *K to-^ v 

; 20 t^^^ c ? ^^^^^M^4ts ? ( a ). 
y **i£#l&f*ttlt#fltSr ( a ) ^^^#^R (; a ) ^^M^r 

2 # A ( K/S) P J&, ftfa&f*$-& ( K/S ) p^^, i£^T^ 17 
• £#!&*t£!tKp ( A ) 



25 . 




Kp ( a ) Sp ( a ) fcvxHt&m 

§ 9^M^&£&K P ( A )>^^Cp^^^^^-^^*^ 
@. «t&&S P ( A ) ^tfA^ A^^^^. 3 *h #.B 9 tX 
30 ^ilJTW'ti^^X^ft^ te^fiUl, £TJt&#£^&£&K 
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( # 400nm - Ml 700nm ) 1*3 , lOnm & K P ( X ). 

( X ) A|fc* $ it S w ', «il*^^&i«^Aj!fc*lt Kp ( 
|k ft S P ( X ), JN£'8.-6-#lN*\S26 t, (| 8). i£#if 



10 . 



.15 



20 



25 



R' = k 1 + (l-k 1 )(l-k 2 > T -^ 



..(19) 



R' '< X ), J'llIT^ 20 ^^#^^e^^t 

Y. Z. 



X=kJS(X)R , (X)x(X)dX 
Y = k[s(X)R , (X)y(X)dX 
Z=kjS(X)R'(X)z(X)dX 



k = 



100 



|S(X)y(X)dX 



. . (20a) 
. . (20b) 
. . (20c) 
. . (20d) 



S ( X ) ' i#**fljfc*4MT, x(X), y(X). z(X)(=£ 




f, *h ft L*a*b*£ & £ # # 4t fc & * XYZ 

: 6#f*tf S26 t at. M ft jM*# 6 . E ; 

8 >#^#*^*#* Di~D4 

^, ^ T ^ 21 ^ * ^ ^ ^ A >ft ^ A« ##- 

' £ t . C Ri i ^ £ fi^**,' C ( ^^^^. S26 

I : ^^^, ^#^ 823, d, :e ^t. m^MMffm. S23 ~ 

S26, i£J*£-*Ht;8#& m~M$Lftti$#£±&%&&#^fc* 
i ^^^^^ d, e ( S27). >*-£i^t, 

^1=0.1225, e=0, 4 7^t^AT^22. 

S,'=0.1225CV • ( 22) (^^]) 

^>h, 11 *ft S/ti •( ® 2(B) t 

LI) ^#^ 22 L2 ) 

fc&Jfcti"^*' C ff # 8. 0%. 

^^^^^^^ ^ T ^ 7 t ** ** e, ##WM^fe*#***^ 

^*#**s/**fc*&v ( x ). ; 

30 '#**'S f ^A*** V (> ) *h S25 t, 

jjK#fli#:*itKp ( X ) S P . 



M--^^t^^^^»]^^-^^s. a 10 t^^-^^m 

^Sflg^*]^ 11 X* 22 ^^h, 
^teS w '=1.0 (-£) 2 (B>+J8£ft;fL*#*$> Bt#£ML 
■£*K £S 10 t, # L*a*b*4L-fc 

>S 10 tf* ,"" * # - ft ft ai £ , ' -5 *&*M8 it, 
7rgLfa%A\ ^UX^¥j^gM^m^. P2, P3 il# 

•.#liL, '■■ JP^ ; **« : i4**iftiL'jL#; £S&T#iU7£, "*»"8 2 ( A)C (:'B ) 
#r*. *^tt#^-fci«#|-«5fiB^ C, £fc###£ft .S/^ftas. 

1, ^r^^^L S w '=l #>M£#Jt» ^&^tf&«ft#& 

/ .V,': : V 

(1) ^T«Jl#^X 5 ^^#^4t S/, a^^^ 6> 7 
® 2 CB) /^tfft^jL^ Li; L2 It S/tfte. £jfc^-*,T, 
g 6 # # m. 23 t # Bt^ ZL&fttfj&M & ft S B 60 iUL*#^'J» S23 - 
S26, 4MHUt&ft S B #te*r*r. *^^^tX^«^ 
ftS B — Is *p£#3£23 t£**#MtS B 

*&ft*.T, .0.001- #fr 0.010 tf}&®fti$L$_#L^ Sz&)&, £jjrJ£S26 
60 A ft f (C,) % ft S, ' *P T. 
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Iff" m*YiK&&% (#&%&®tf}T8&^ 

P ^ttift7t*&£ZM&%. BA, 5 jiflfc^.t*ta r kTA 23 4- 

Sw , = Cw + a lSB ...(23) 

if ^Wi&HSe.. >(S • # flfe g « £4r 6 £ £ & ifr'jL 
20 A, 4Mfe«J8 #J 18 * *& * & It & It . 
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«U :#4M£*'«iM$i$3. S32-S35 f» /3#3i±#*&;&£ 

S32- S35 #>3&4Lir, ITJtiM ft R S31 

10 ® 12 ^i^M4i*Wi*-^^^"S£,i5fBJ. ^^^^^^^ 

^ + fl£ 20 ^^^30 ft&tfjJLMrMfrjgft, 10 . i .-3 >h 

• N11-N13 t-filA 20 & 5 N21- N25 

>gr 30 & 3 >h#^7C N31 - N33 

'^MfcftX Y v Z>j5'J^A^^-X^ 10 ^ 3 vh#^7c Nll '- N13 
15 t. --^MfrXi 10 : 'tt#&7t Nij #ii^t J«l>i: 20 Nk -tf 

Ktifr^tt^. M-fr, Jk&^M: 10 -#^7C Nil 20 
^-#^tgN21 ^^fr-f-^. W UiI X, 10^f-#^x>Nll #it 

20 1 fiLS 20 ft |E J=-# i£iL N22 # «-f- W^X. 

f 20 Nij ■>*Xu 1 . j ^»slj Qij^^^^T^ 24 /-t 

: n ; ■ . • ... 

Ui i = Z W («-i)j.k Q(i-l)j ...(24 a) 

25 ■ . _ j 

f(Uij) ~ 1 + e X p(- Uii -t) .--(24b) 

Qj = f ( u ij) ...(24c) ' 

^t> Qa-Dj^if (i-l)> ( 10 ) tf£ j/*#*^.N(i-l')j 

£B 12 t; Qn=X, Q 12 =Y, Q 13 =Z. W (i _ 1} . k £jgi£ (i-1) 

j ^#^icN(i-l) j #i£^B##&7C.Nij ^^t^^^^. 

30 t*«flL, ^24^r^^>ft4#i|.^lfcf(u ij )^# 



: $p'W*, : :jip3IL&£. 24 MttT tfijX 20 ^^-#MtgN21 
, ^T#fJTiC 25. 



* & £ 30 # 'kkitilktJk A 24 * ifc . £ S 12 
>£«>(t > * # 30 ^ 3 **feib N31~ N33 ft . A Q n ~ 
Q 13 ^^ titi&JM* & E£SC (CCM ) i£4r^ fcjN £ A X, A Y. 

^-ii^ 30 ^4* ( AX; AY, AZ) ^|b1^^> ^^^ihiE.^^^ 
© 13' JUL* B 11 t###L S31 ^^^XS^^S. £3M£S41 

#jj^z.&M&.& exit; Yit; zit), nmm '■. 

&m#£&s pa fr&jkikmm#&&m pa ^ 

£T&^&;&#it, # CIE-XYZ #^7 

xyz pa.; %*\-, j%m#&&m 

PA 4L*^ % # »£-#Wf- # & K « & fete* XS: & 

V&*$^**M*'1\ ^T^A^]^-^® PA, .*£TB 14 t# 
'* Til 7 C Xit, Yit. Zit ) 7##& Ml ~ M7 

9) . t « #£. 2 £ , S'J & « T £ 26 ^ A 




--.(25a) 



U21 = Wii.iX + W, 2 , 1 Y+W 13 .lZ 



...(25b) 



M 



. . . (26) 
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{§r.js - t # ^ i. * ^ 

^ >t (K/S) M , >0l, 26 ##a^4&tt^;t*.#* R -( * >- # 

' ^&iL#^ R ( X ) (*#fc*r^A^flL*.Bi-) 

iU*i£R' ( x ). 

;R'=ki + (l-ki)(l "-jg 2 ) " 1- R ...(27) 

ki=0-68n - 0.56 

27 :-*#.^*iL*:* R' ( X ), &&tfT£ 29 
: ^i.&^]^X/Yv Z. 

X = k[S(X)R'(X)x(X)dX ...(29a) 

Y = k|s(X)R'(X)y(X)dX ...(29b) 

20 Z = k[S(X)R , (X)z(X)dX ...(29c) 

lc - 100 . . . . (29d) 
[S(X)y(X)dX 

&t. S ( x ) x ( x X y ( x X z ( x )(£ 

25 >A^^^*^lfc**#^A, U 26~ 29 fib«a^«3.fe« 



. . . (28a) 
• - (28 b) 



5 £@ 13 ft-fr&jfm. S42 t» '#J&*#£#3fL'S41 t^W^rt. 

Ml ~ M7. ^g^^^^ 

(Xim, Yim, Zim). 

io : ^t^ SU f, ^i±^f ^ S43 tlt#^^^#^ Mi £Bf 
V«j : *{fc ( Xim, Yim, Zim ) S41 f * Ji #1£ tXit, YitV Zit ) 

J., ^^-KiJ: AMi ( Xim- Xit, Yim- Yit, Zim- Zit )1 ® 15 

t 7/f#A Ml - M7 ^^^^^@v#Sr-l€ 

■ ( S41 : *£tiflL)" fr^m 

is 1 AMi ( AX, AY. 'AZ)^lfg.: ; v ^;- v > ..• : ^' : -rH/ : ' 

4LTtfMM&£#*S41 t^#^^^^J Ci, ii.i±it#^ 
&i3^ Xic, Yic, : Zic), 

( Xim, Yim, Zim) ( Xic, Yic, Zic) J: ( Xim - Xicv 

Yim- Yic, Zim-Zic) ^.^^^l^JiAMi. &mf$-fa% 
20 " ifl^W Ci tiT&#*&$LT%&MlCU Pf, ^^^J^^i# 
^ ( Xit, Yit, ZiU" ( Xic, Yicv Zic ) ^4^^^^^^ 

£#T, /*r# 8 #4£. ( Xit, Yit, Zit ) frftm&L ( Xic^ Yic *Zic ) £ 
m£%-£±&te^¥jtiL. #£l*F«<£. ( Xim, Yarn, Zim)^^ 

( Xic. Yic, Zic) # J: (Xim- Xic, Yim- Yic, Zim- Zic) 
25 .V.#fl|»Jft Ml A Mi ^'&A#£l*9l*0L ( Xim, Yim, Zim) > 3Ml 
(Xit, Yit, Zit ) J. (Xim- Xit, Yim- Yit, Zim- Zit) fLX.*}^ 

£® 13 ##J& S45 t» 16 8# 
4MXit, Yit, Zit) ^^1-^J.A Mi, itftlsLfrft 9 , 

so JlS.£ 24 ttf&$ w ij>k . ft%&frfcm&ift%?jr&, M-fr&ftxti*. 



its, 14, 5 m PA f - fcL &M 

£^]£Tt£#<& M8 #^&*<Ji&<{iL S 17 ttf U CCM J # 

#CCM 8#>(t^-A#^it^^^^^lt#^^*'J^il. .AUB 17 

^^^M.*^****, iUMfffl 11 t##H- S32~ 
S35, ^*J^^4^^&#^^^. 4^"^ S32 m$LT%&^ 
&%-&&j$-&£LM^, £-£-2- ( Xs. Ys, Zs ). £#m. S33 
t> (Xs. Ys. Zs) ; 12 ^^^^.^^ 

£s #tfSH*£A ( A Xs, A Ys, A Zs ). 4#^ S34 t , #«*Ji£JL 
A '&j£ =. & jjH] .8bfiL.. ( Xs, Ys. Zs ), %Li\$.l0L& Bfo&i it® f 
t&JS ^-&M%L&tfj Qfcfa ( Xs - A Xs. Ys - A Ys, Zs - A Zs ). £ 
If®- S35 $ 8 ifg-fcm & Efc,-; 3f«i 

^gf&mit-mtt&frtii ;fc#A^'3.'fc^^tiL, ^itwtE^MT 

^i^I^-M. ( Xs. Ys. Zs) #iH-M*-. J^B' 17 ^^^T^, t$ 

S 12 &fca$L&tij 

^^•^^ Cj, 1, 26-.29-*'=.fejM'3KLft, 

^® 12 //r^tf .£#««£."A. ^^«1A 

#-jtW^ 29 fcjMatflL.' *Jffelt^*L*5£^f-*Rtf.^^.fcjM' 
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(1) 



Mi ^ 





.iit-#^fc'BE;fck^««*i -(xic Yic, zic). ^r^#*^ 

(xyz *.&^^.^&#^) frfctt*** 

C3) i'^kfiffcflT. XYZ jfc ^;Ml^&i£ 
(4) 4fc XYZ ■■4Li 1 .i«t*. ■■W«a*b*4Lfc**fc^**'^^^*^ 

•' C. 

ML 

•«fl*tilteifr.*iM* x-y fcjtH. 19 t, 
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.H4L*^-|Sfc*S*.3LfMtfe LI, L2. #£fc LO #&££#te&i&it# 
#^&&FfL&&LL L2 fc&£#0L. 

7& jL ft . 

# T «1»J ^ £^#1 # & # & ^ & & , &f$?&f 

i £ t # # & # &^#;ML£ $ £ # # , *p , 

' £##S52 t> ^^it^^^^A^^ 

^J^Ut. Xqv Y 0 . z 0 . 

X 0 =k.|S(X)R , (X)x(X)dX ...(30a) 
Y 0 = k|S(X)R , (X)y(X)dX ...(30b) 
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Z 0 =lc(S(.X)R , (X)z(X)dX 



. (30c) 



k = , 100 - - • (30d) 

Js(X)y(X)dX 

^ t, S C A ) &m$-JLtfjfoT&^, x ( A X y ( X )/ z ( X ) ( ^ 
IWI*teX 0 / Y 0 . Z 0 , #^^Jit^:l, i£if^*i-@ 19 ; #^#*#L8t 

S54 t , fc&fcfW S51 t#&tf**;£&#&#£-tM 
^^T^#A#^^^^&^^6tii-#^ X M v Y M » Z M . 

^#^rc x ) &iijT3,3i^ifc. ; : 

*4&^ t ^ & K 4 ( X X £ It S<(> ) 

#*b. (K/S) M . ( K/S) M , 31, 

AfcThktf ) tf^£,iU^> fMT^ 32 ( 

' R , = ki>(l-ki)(l-k 2 ) 1 ^ 2R -..(32) 

M&%t%itfl$rM^n r &,€TiU3, fe*£.**tk P k 2 . 

- kl = (]^TT-F - ...(33a) 



k 2 =0.68n-0.56 



. (33b) 



t5 *K A$itf}$rM4- n l. 4. 

***** 32;##&#+ R' ; ( X ), j?.J ±0.^ 30 pi 

3, # A &j =L fc x M , Y K „ Z M . 

&t'fc$tf AfcfcatK, &&M&4k S, 
3, l; 32- 33 &jjrJ& S54 t 

fe*jatA44#*tt X M . Y M y Z M ^jL *ij-**jL^4#J«L S52 t& 

tb^^»J^&^^ i v 2. 30- 33 ¥iS.^^^^'J^^x^. 

# & # ftft ft* if J£ , tfc^^^^^^. 

•;*4:20^**.?55 t, MT^ 34, ££#J5$L S52 t^#^#^ 

V V Zh^JI^ax. ay; a z. 

■. AX = Xo-Xm . • ;•. . . (34a) '• ..... . . ' : 

AY=Y 0 -Y M -..(34b) -• . - 

AZ = 2o-Zm (34c) 

•£lM*S56 t, i!.it^Ji^J.^AX v AY. AZ#iE^t^S53 f 

Y c ; Z c . % *T£, 35 

fc*rattt.^ a *Mi X y c v z c . 

Xc = X T -AX . • . (35a) 

Yc = Y T -AY ...(35b) 
Zc = Z T -AZ ...(35c) 

M. /flfti|:*^fefc**"*4Lfeft#*^ 35 -B^ft Xc . y c ; 



S61 t, &MT®Jfii%tfL&M>&M \Mft) Ci 
3Lfttftfj^ ^ 20 6^J§£ S52 

£ it #)a.&*\&.tiL#i if # X M \ Y M \ v. m%&%JL&& J '% t 

L 2, 30- 33, &HJ=jiMfcS52 «T^36 

#^£#3£ S52 .sfcijatflLfis^jRt. x M ; y m . 'z m # 

& Xcj, A Y Ci , AZ ci . 

AXc;=Xm-X m . ...(36a) 

AYci = YM-Y M ::. ... (36b) 

AZci = Z' M -Z M ...(36c) 



aq" AQ r '-.'" {37 V ' 



ay _AY ci 

aq aq ** ,(37b) , : 
azAZci 

aq " ACi • ...(37c) 

•it, >dWMU8< 37 tf£*fc*, JflfeflTS, 38 £ 20 ¥jf 
*S56 ■ + ftff«**BLA#-*Wx BfcfcXc'; Y c : Z c >£3r 
^S54 t^#^#^fe#^^fe^tt^it^x u V Y MV Z,.****.- 



4 



Xc-X M =^|^ACi ...(38a) 
Yc-YM^Z^ACi, ...(38b) 
.^-^ = 1^0; ...(38c) 



AC i + ACi +AC 3 +AC 4 = AP VC 
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. (38d) 



%*b. 38 t.4i£.#fc*]# 4#. #-£#te>fV^t&#m 
A Gi # ^if$L A PCV t - # 4 

Citf3»£Ci APCV^O. 

38 4 ^*.*»lfc A Ci ( i=l - 4) tfj '^i^r^^, 

iiilf-at^rfL<, &£ife&£^&ACi #41 (#3£ S62). 
■ #'S63 t» S62 t£#tf&ACi, tlT^ 39 '#k*£rjL 

C iT =Ci+ACi (39) 

£^*'S64 t ., :;.'#UMf'^* S63 t£##-$^ C iT , lV 
2, 30- 33, . ^ilfcJMk^tt;*^^ Yj. Zj. i#^S65 t, 
■■#4Mf#Xfc#*te Xj. Y lr Z; 20 S56 t£##J^-£#] 

X^ Y c . Z c tffcjlAE £££&;tfi$&iHEJ|. 6 >*T. \£ 
>h, &M.AE%\ft Lab&fc&ifc, &T^40i£-ifc, ; - V ' 

AE^VtU-L^ + lac-aiif+ibc-b^" ...(40) 

■ S65 t, ; .&-£JLAE >b^if^^5 /Jv^ffiJLT, 3U8£#3fc 

: ^ ^i. A E fcitfili 6 f XT , S66 t , #£#3?L S64 f 

X &>&#i+#4iL X,; Y p Zj ftX X M , Y M , Z H , JZLMftip-gL S62- 
S65 v«ih«. v^4^4L#.##*-S62-~ S66, fMU*fe£ : AE 

>fc*FJL2t.**A*i ^&#J&te#4t. TL T2, T3>W*JW*EI 

£S 22 t, tf£#£'fc#A." 7F&7£® 20 
.*S52.t$^**«^fejM*ifc-Xo; Y 0 , Z 0 , ' ' isULfc^-* S54 t*f## 
^ X k . Y M , Z M , i£^ifeT£^£L S53 f&&tf&j&fc& 

35, a ge. t nL&# a « ^ a #41 

X^^ Y C y Z C . 
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St&tfilTtii x T , Y T ; , z T fc e M n tetftt$L#tii& 

8 22 ^tfft't/ft X T . Y T v Z T ft 
£ £ 3 >Mf & Tl - T3 t , 4 J.^ 

J=- & H # JL £ #i] if £ , # ^ JE- ^ F|L 

# A^il^ =. fel»J ( ), 78 ^ 

( R ( "x )). Vj&>, ^^lt^^^*#ii&#^st, 

Jiil^ 40 ^ A ' 4$ _fc ' jL A E 8 #tf j&£r#r ( ) 

( 2) i'**.«t; ft#T xyz te-ft#&&£ 
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Aft %&Mft ««J #>&^t#.] 

( >XTil^*#^ CCM) .(#*f-f 4-181129, #£-f6- 

98880). 

/ &&£^&*t*'& CCM t> * ^iM - &*&iMNi. 

.^^^*i&iPi.^H;^Ht^.ii Hit, $ ttSSaHB 

£Ji&3Urtf CCM + , 

^ftttf^tf^^ (iH^fc-W-). & £ , ^ 7 ( * T # 
) 4£itifcAj& Jii&gMrtt" CCM * jfei&A ##Jg 

.<.-, 

£ii#^&T, £&&*J#Jt&tf CCM, ->r^#ii*»#fctt'tfiMfc' 
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t W CPU 




S72 t > >«^^^^t 48 B# 
£ XYZ&k &&t#Jtt% fc^flLtt.s.fcftst'ft ( £ 

1^*1^ ) X T , Y TV Z T . fcM^&^&it 48 m&#3 
XJLM* R'U ), &J&T£, 42 &#£i£3.&*]iSMi. £ *jv #T#£#J 

44 n 46 

^iE#^^^^#A^^^I. 46 t . 

X T =Kfs(X)x(X) R'(X)dX ...(42a) 



Y T = KjS(X)y(X)R'(X)dX 



.(42b) 



Z T = K js(X)z(X) R>(X)dX 



.(42c). 



K=100/jS(X)y(X)dX ...(42d) 

•£t, S ( X ) Afofefctt fc^frtf, x ( X X y ( X X z ( X 

' aBft&^ili^*^*^^^,- t%&%-M j &%1&> S72 - 

( X/, Y^ Zi. £«|5-**Ht-. &Xi£tott&)t 

iffi&tkfr] 44 St^S.^, I s ! Bt$L^>MH&&X 46; £ *h 

0. 5 % *h ^ & 4 A E*# tW^^ 0. 3 - 0. 5 

S74 t, ^Irt&l AE*^ 0.3- 0. 5 # ft ifc*r;fc# 

'fc. 

&^j|t S74 t> *.<J*.fciAE*^^ 0.3-0.5 aft, 
■. *r£#*^tttt«.T, S75 -t. *M****S72 t 

X T , y T , Z T *>£#& S73 t.*^.^-*-^ 
X P Yj» Z P ^RT^^^AXfeiM^iW^AX. AY, 
AZ. AX, AY, A Z A.* a # 



& % - ^^^] & m h # & i a e*# 



AX = Xt-X! ...(43a) 
AY = Y T - Y, •• .' : ...... (43b) : 

AZ = Zt-Zi ...(43c) 

S76 t > $ CCM tf;sr&> &&>*T#Xj^> & fti£M#M 
&f&fcT%£-$]£. S73 t - Jfcifcfl # ft t ( ft 

:/t^,: y&ikltm. S76 S91 ^, 26 fti^flr^, 

4&$-^*]Bt^^^-^ ccm ^ ^if#^-^^] 

Zi/ E T^T£.44 fe; - <: : 

X 1/E = K(S(X)x(X)R(X)dX ^ ...(44a) f 

. Y 1/E = K j S(X) y(X) R (X) d X . - (44b) / ' 

Z 1 ^=KjS(X)z(\)R(?.)dX ...(44c) 
' K= 100/ J S(X)y(X)dX ' " . ..(44d) 

V £^44 t, ^^-t^ 42 S ( X ) 

( x ( X )/ y ( X X z ( X ) ). ^TA, 44 

t.^^Aii** r ( x ) ^^M^^^^^m^. X 1/E . Y 1/E , 

Z^^tfr^LT, ft #*] /3 T & £ ft . ft^ 
&iU*#-R ( X ), ^Ji« 44#*^&iN^X l/E . Y 1/Ev Z 1/E . 

;& # &%i*>%hM¥i £ it K t ( X ) '^HM*** Si ( X )-*;frJ8 
• 45 ^WS-'f ( Duncan) 46 J^ft #>*M fr-f ^L 

ft ( Kubelka-Muhk) ■Qfr&t&&%'fc&ti*M£ *, 



Km^QK; ---(45a) 
i=l 

S M = £ "QSi ... (45b) 



^#^-M6«, R ( A ) T&TA, 47 ^ifc . 

R(X)=i + |-V(l } r +2 (|-) ••• (47a) : 

*r _ C,Ki + C ? K?+C^Kt+C w K w {/1 - 7K) 
S C l S l + C 2 S 2 + C3S3+ CwSw 

■ £+V. 'iB^.W.A*^<fc^|fc*^it«>b ( K/S) 47 #r^J 

*.&###*>it**t K, ( X X Si ( X ) c t k&. b 

/f^MMfr** .-(.K/S) ^-A. ^-#^>^#^R ( X ). K ff , S w 

4M-£#JfcS92 t» ( 1> 2< 3 ), «^ -^^ Bt 

>fe-^- ^L>£t ^ — ^ ^b^-J J*,^- 3# ^ ^ 

Jj&tf^ktf^&jN&te X 1/E , Y 1/E . Z 1/E . iiffa3fc«.!8*»T'.r- 

1T£> X#IS* 1 ^ir^^^f: (0.1*0,) jM*--******. k 

MttJRfcitf £jfctf-*.T, *,Jfl-ti£A 44~ A 47, A 47 

t#> '■■c i .'*# CC,+0. l*Ci), C 2 , C 3 ,- C w ^#^. «JL, 

X 1/1/E ; Y 1/1/E , Z 1/1/E £$<# .1 'it*i«^^5lfe^^fc*!at 

2 tf;Mfc*-**-W^* (0.1*C 2 ), 
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-i$<Ms ft£1Z#%M-&to&M^&M&itxi/vr Y im , Z 1/2/E , 

ixf^# 3 #*»«ittiH^f: ( o. i*c 3 ), ft£.fcjft##:fl^>$-, 

.^#«#^M^Afc'fi45.fciM*:&X lW Y 1/3/E , Z 1/3/E . |SJ#if 

..j(i.^&jtt^^fcjM5it^x l/w/B v Y l/ff/E , z 1/w/E . Cjft 

&*:). : ^^A@ 25 <H>#4kS77. 

AY /v v \ /n l x Ci . . . (48-a2) 

— -=(Yi/i/e- M'EJ /ai x Ul 

=(Z;in/E'-ZiiE)/o:ixC 1 ...(48-a3) . 

^-=(X. inJB -X llE )IOA x C 2 ■ - . - - - (48-bl) / 

— =(Yi/2/e-Yi/e)/0.1xC 2 ...(48-b2) 

. / ac 2 ■; - : ,. \ _ 

— =(Zi/2/e-Z 1 /e)/0.1xC 2 ' ...(48-b3) 

ac 2 ' ■• ■ : 

— =(X 1/3 , E -X 1 /e)/0.1xC 3 ...(48-cl). 

ac 3 

iX-MY^E-Y^)/0.1><C3: .-.(48-C2) 

■ ' ■ ac 3 ' ■■ 

— =(Zi/3/e-Zi/e)/0.1xC 3 ...(48-C3) 

: '. : ac 3 

*fl#tt#fc*;U&, *T^-it^* S75 t ^ feM SUW £ A 
X, AY, AZ ( *»«J*-flL«i) %'*&#)&Mft&fr$%%m^ 
ftl%HC v ^ 2 # A C 2 , ##i-3# AC 3 , AC,). 



AV ax A _ ax ^ ax ax 

AX = AQ + AC 2 + AC 3 + ■ — AC, 

aci ac 2 ac 3 ac, y 



AY=^LAC l + -^-AC 2+ iL A c 3+ -^AC 

acj ac 2 ac 3 ac w 



AZ = AC,+ AC 2 + — AC 3 + — A'Cw ...(-49c) ' 

... aC] ac 2 . ,ac 3 ac w 

F= AiAC t + A 2 AC 2 + A 3 AC 3 + A %V AC W ...(50) 
3, 49 -f&SLZ- &M abfi(L# £ A X, AY/ AZ(»M^I) 
tf^, fc#&*H-it*tt*^^ ( -ACj, AG 2J AC 3> AC T ) #^ 

£ so ^^m^^f^^^ n^^u^^^ 

iH8£-i: ( AC P AC 2 , A G 3 , AC,) ftftm. #Jl&"4" 
^^ 49. 50, ^^il^^J:. n&Mft'&fa^^^ ( A C P A G 2 , 
AC 3 , AC,). J5*|v 3. 50 ttt A A &\£mft i ^^^J-J^^^f ^. 

itBfr, £#J& S77 t> ACi ^AAC.> 0, AC ff ^^AC,> 0, ^ JL 
^ ^ 50 ? % §L'h#l A C^AC,. ® ^ 

ACiXAC^^^^^A. 

3, 45 ~ ^ 47, ^--frfclLM^- R .( * )- ^-BL, S79 t> # 

■ *^«^ifciL*-4 R ( ^AiC 44, ^£i**&ftft&Xttft&Je 

^END/E * ^END/E * ^END/E * 

Za^^B^fcfrAlk^^'fciMilttf. X r Y T , Z T ( JE Z 8730), 

' >l«r*'fe^AE*«^E.*l3t^^Wft". S80 t> 

J: AE*|l 0.3-0.5 «aft«i*r.*.*^#-. *J*».*.iLl84S!**jL*4^-«; 
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£#J£S80 f , £J$fr£.T felAE*^^ 0.3~ 0. 5 # F*K 
t^^M']^ X r l x S79 t£#tf^k#]&te X END/E , 

^END/E* ^END/E^ ZgNQ/g ) 3 

S75 tftl^MfW^ytMl (AX, AY, A 

z). • ..; '■'),.,■■■■,. ... !■ . .. .. : 

3 #i i> 2. 3 ), S76 1 ^>&^**# 

M^^%%^&%MW& : kX # C x +0. l*Ci ) 0. 1 

J&#4&**£>1:'.( ( C x -K). l*Ci ) *0. 1 ). a A, ^^fc^#^S80 t# 
■ #*» T 0. 1 ; ft 8 S76 t > fc^&T 1 * 

^'hif i:J&^^^>^, 44 - 3, 47, ^ib^^it^T^ 

fc, 48 :t^ifejHiW X 1/1/E ; Y 1/1/E , Z 1/l/E ^, 

^-JL^f-t^^, Jl^#^ S80 t *r 'M*-* jh. ; 



$ 27 $L-*jt$-m. S72 t^#^B#fc#^ft^-fe^^ C'fc-{j|.) 

asr-***^ c ). ^ jl, g t # 

@ 28 27 J3fr tj? 

# # t tttt-HL &>] ( « ft ), WJi^.^ 48 if 

itst, ^Tif^iH- l '< &is#V Jr##m&l£> itm & 

X 1/1/E , Y 1/1/E , Z 1/1/E , ^#2 ( ^tfr^T, 
&flilfc#*0L X, /2/E ; Y 1/2/E V Z 1/2/E , 3 ( JUfofr) tf^&T, & 

^-H.^JMX^ Y 1/3/E , Z 1/3/EJ £&^f#^&T, ^fefc** 

^l/W/E* Yl/W/E* ^l/I/E- 

fe *>] # *. # *K it ftjg «r # felAE*i& 0. 47, £ S80 

t 

&F. 

F=AC 1 +AC 2 +AC 3 +AC W (51) 

^!*A<w il^4^^H-BtT^^^ii^AC step ^JL, 
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^.fc^A/fr* ACmax, A Cmax ^^^^ ^X. ^ 

JL, ACmax, ^il^7^^^, ^-^SiL^ 

H * t.tt tfi* 4 * ^ 

TM 30 t. 30 ^^^iH-^^^^^^^-^^^ 

J. a e*^ 6. 2d, .Vast*- V V : ; 
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m m # m 







JtSp 





1 



(A) 




Cw 



(B) r^/- 



ySw' = 1 




o . •.. cw 



■B..2 



2 



##&(@4) 



— 511 



— S12 



513 



■SU 




3 



^^^^ 4^ «r 


W12 


wn 


W10 


w? 


W8 


W7 


W6 


W5 


W4 


W3 


W2 


Wl 


WO 




12.0 


11.0 


10.0 


s.o- 


8.0 


7.0 


6.0 


5.0 


4.0 


3.0 


2.0 


].Q 
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